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Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
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— The MAILING DATE of this communication appears on the cover sheet with the correspondence address— 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1 308. 

1 . K| This communication is responsive to 12/17/08 . 

2. ^ The allowed claim(s) is/are 43-86 . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) DAN b)DSome* c) □ None of the: 

1. D Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. O Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. ^ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) ^ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date 12/26/07 . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 



Attachment(s) 

1 . □ Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. S Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 12/17/08 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. Q Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. O Examiner's Amendment/Comment 

8. £3 Examiner's Statement of Reasons for Allowance 

9. □ Other . 
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Notice of Allowability 
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DETAILED ACTION 

1 . The information disclosure statement filed 12/17/08 has been received. Claims 
43-86 are presented for examination. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after allowance or after an Office 
action under Ex Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since 
this application is eligible for continued examination under 37 CFR 1.114, and the fee 
set forth in 37 CFR 1.17(e) has been timely paid, prosecution in this application has 
been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 12/17/08 has 
been entered. 

Information Disclosure Statement 

3. The information disclosure statement filed 12/17/08 has been considered. 

Allowable Subject Matter 

4. Claims 43-86 are allowed over prior art of record. 

5. Claims 43-69 are allowed over prior art of record for the means for language, in 
light of the arguments filed 6/26/08, (see page 16, 2 nd paragraph), wherein Applicant 
invokes 112 sixth paragraph. 
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6. Claims 70-86 are allowed over prior art of record. 

7. The following is an examiner's statement of reasons for allowance: 

8. Claim 70 utilizes "determining a representation of a set of one or more partial 
differential equations for each application mode corresponding to one of the plurality of 
systems using at least one non-local coupling and the one or more input physical 
properties, the at least one non-local coupling defining a value from a first portion of a 
first domain to another portion of a second domain", 

and claims 84 and 86 utilize "using the processor to generate a plurality of partial 
differential equations based on the first application mode, each of the partial differential 
equations representing a behavior of at least one physical quantity of the model in 
response to the set of physical properties; non-locally coupling one or more of the 
plurality of partial differential equations, the step of non-locally coupling including 
providing a value from a portion of a first domain to another portion of a second 
domain". 

9. According to the specification (see page 31 of the PG-PUB of the instant 

application: U.S. PG-PUB 2003/0105614; or see page 1 1 8 of the filed specification): 

Variables in FEMLAB are generally evaluated locally their value at each 
evaluation point is computed using information only from their evaluation 
point. In contrast,the value of a coupling variable is the result of a 
computation carried out elsewhere in the geometry or even in another 
geometry altogether. When used in the PDE and boundary conditions, the 
result is the introduction of non-local dependencies - extended 
multiphysics - as opposed to ordinary multiphysics, which refers to 
dependencies between variables in [the] same geometric location. 

The coupling variables are extremely powerful in their ability to make the 
values of an expression available non-locally. The coupling variables are 
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not only useful for modeling coupled problems - they can also be used 
solely for post processing and visualization purposes. 

All coupling variables are defined in two steps. First define the source, i.e., 
the domains in which the evaluation takes place, the name of that 
evaluation, and the name given to the resulting variable; secondly define 
the destination, i.e. the domains within which it is possible to use the 
resulting variable. 

There are three kinds of coupling variables implemented: scalar, 
extrusion, and projection. 

10. The FEMLAB® Reference Manual , Version 1 .0 is dated July 1998. This 
reference pre-dates the priority filing date of the instant application. It teaches: 

a. "The core of FEMLAB is a set of algorithms for discretizing and solving 
Partial Differential Equations (PDE)." (see pages 3-21 to 3-27. The quote is on 
page 3-21). 

b. The use of Dirichlet and generalized Neumann boundary conditions in the 
coefficient form of PDE (see page 3-23). 

c. The use of Jacobians to solve PDE in the coefficient form (see pages 3-26 
to 3-27), and a non-linear solver for obtaining the Jacobians (see pages 3-60 to 
3-66). 

d. The "weak form" (or "variational form") of the differential of the partial 
differential equation (see pages 3-40 to 3-41). 

1 1 . The FEMLAB® Reference Manual , Version 1 .0, however, does not teach the use 
of "at least one non-local coupling" to determine a representation of a partial differential 
equation system. 

12. The "FEMLAB 2.2: New Features" article teaches (see page 2): 
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Automatic Jacobian computation for non-local couplings is now supported. 
You can access dependent variables non-locally, define scalar coupling 
variables by coordinate values or integration, and couple field variables by 
projection or extrusion. 

The copyright date of this article is 2001 , which post-dates the priority filing date 

of the instant application, and therefore does not qualify as prior art. 

1 3. The FEMLAB® Installation and New Features Guide , Version 2.3 teaches that 
one new feature in Version 2.3 was "Improved contact problem handling using non-local 
coupling and nonlinear boundary conditions" (see page 6-41). 

14. According to FEMLAB® Installation and New Features Guide , Version 2.3, 
printing history for the previous versions of the FEMLAB® Installation and New Features 
Guide is as follows: 

e. October 2000, First Printing, FEMLAB 2.0 

f. March 2001 , Second Printing, FEMLAB 2.1 

g. November 2001 , Third Printing, FEMLAB 2.2 

h. November 2002, Fourth Printing, FEMLAB 2.3 

15. Therefore, FEMLAB® Installation and New Features Guide , Version 2.3 confirms 
that both FEMLAB versions 2.2 and 2.3 post-date the priority filing date of the instant 
application, and therefore do not qualify as prior art. 

16. The Anderson reference, "Iterative Procedures for Nonlinear Integral Equations", 
teaches the use of strong local coupling (see page 548, par. 4; and page 549, par. 4), 
and the use of Jacobians (see page 549-551) for non-linear integral equations. 
However, Anderson does not teach the use of non-local coupling, nor does Anderson 
expressly teach that his methods apply to Partial Differential Equations (PDE). 
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17. The Ribeiro reference, "Non-linear Forced Vibrations of Thin/Thick Beams and 
Plates by the Finite Element and Shooting Methods" (see IDS dated 12/17/08), teaches 
that even for thin structures, when modal coupling occurs thin and thick theories give 
different results. This occurs because modal coupling brings higher order modes into 
the definition of the motion. As a result, beams and plates that can be studied 
employing thin theories in the linear domain, may quite possibly require that a thick 
theory is followed if their non-linear dynamic behaviour is to be accurately analysed (see 
page 1422, col. 2, last paragraph and page 1423, col. 1, 1 st paragraph). 

18. None of these references taken either alone or in combination with and in the 
same relationship with the prior art of record disclose claim 70 "determining a 
representation of a set of one or more partial differential equations for each application 
mode corresponding to one of the plurality of systems using at least one non-local 
coupling and the one or more input physical properties, the at least one non-local 
coupling defining a value from a first portion of a first domain to another portion of a 
second domain" and claims 84 and 86 "using the processor to generate a plurality of 
partial differential equations based on the first application mode, each of the partial 
differential equations representing a behavior of at least one physical quantity of the 
model in response to the set of physical properties; non-locally coupling one or more of 
the plurality of partial differential equations, the step of non-locally coupling including 
providing a value from a portion of a first domain to another portion of a second 
domain", in combination with and in the same relationship with the remaining elements 
and features of the claimed invention. 
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1 9. Also, there is no motivation to combine none of these references to meet these 
limitations. It is for these reasons that applicant's method defines over the prior art of 
record. 

20. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

21 . As allowable subject matter has been indicated, applicant's reply must either 
comply with all formal requirements or specifically traverse each requirement not 
complied with. See 37 CFR 1 .1 1 1 (b) and MPEP § 707.07(a). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JUAN C. OCHOA whose telephone number is (571 )272- 
2625. The examiner can normally be reached on 7:30AM - 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached on (571) 272-3753. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

*** 

/J. C. O.l 1/29/09 
Examiner, Art Unit 2123 

/Paul L Rodriguez/ 

Supervisory Patent Examiner, Art Unit 2123 



